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(54) Motor vehicle engine speed control with optional cruise control 



(57) The present invention relates to an apparatus 
and a method for controlling engine speed in a motor 
vehicle engine (9), and which may optionally include 
means (1 4) by which cruise control may be set (20). The . 
apparatus includes means (104) to calculate vehicle 
speed and an engine management system (1 ) with an 
engine control output (8,46). The engine management 
system (1) comprises: a driver demand controller (38) 
responsive to an accelerator pedal (1 2) to provide a first 
control signal (40) representative of a target engine 
speed; a cruise speed controller (22) responsive to a 



cruise control setting and vehicle speed to provide a 
cruise signal (28); an idle speed controller (30) to pro- 
vide an idle signal (32); a combined idle-cruise speed 
controller (36) to provide a second control signal (42) 
representative of a target engine speed and responsive 
to the greater of the cruise signal (28) and idle signal 
(32); and means (44) to select the greater of the first 
(40) or second (42) signals to control (8,46) engine 
speed. When there is no cruise control, the apparatus 
is defaulted to a condition in which the combined idle- 
cruise speed controller (36) is responsive only to the idle 
signal (32). 



CM 

< 

O 
I s - 
O) 

*t 
o 
o> 

o 

Q. 
LU 



DRIVER CONTROLS 



PEdAL AtCeLERAtuR 

SWITCHES^ 

POSITION 3 BRAKE/ CLUTCH) 



Vl-J 14 



1 



16- 



ON/OFF 



cruise ; set/reset 
control/ ; target 
switches! 



! CRUISE SPEED 



j 



CRANK 
SHAFT 
SENSOR 



ENGINE 
SPEED 



7nr 
104 



DRIVE 
SHAFT 
SENSOR 



DRIVE 
SHAFT 
SPEED 



ELECTRONIC ENGINE MANAGEMENT SYSTEM 



ACCLERATOR PEDAL SETTING SFGNAL 



24 



TARGET CRUISE. 



22 



DRIVER 
0EMAND 
CONTROLLER 



CRUISF SPFFO f ONTROI f FP 



SPEED SIGNAL ^ 
km/h P 



MULTIPIY 

m 



DIVIDE 
108 



GEAR 26 
RATIO 

106 



( 107 __ 

? CALCULATE k ~l TIRE STZEf 



4 VEHICLE . , t 
A SPEED HAXlfR/yiOf ^ 



CRUISE 
SIGNAL J 



28 



40" 



44 



COMPARATOR 
MAX. IS 
OUTPUT 



T 

34 



105 



DESIRED 
ENGINE 
IDLE 
SPEED 



IDLE SPEED 
CONTROLLER 



\.30 



112^ 
1/32 
IDLE 

signal! 



TARGET 
ENGINE 
SPEED 



COMPARATOR C0NTI 



MAX IS 
OUTPUT 



42/ 




si 



50 



ifcPARK 
[SCHED- 
ULING) 

r™ 

52 



IDLE-CRUISE 

SPEED N 
CONTROLLER l L 3fi 



2 



E 
N 
6 
I 

N 
E 

~T~ 

ENGINE 
OPERATING 
CONDITION 
SENSORS 



Fig. 1 



BNSDOCID: <EP 09O4970A2_l_> 



Printed by Jouve. 75001 PARIS (FR) 



EP 0 904 970 A2 



Description 



[0001] The present invention relates to an apparatus 
and a method for controlling engine speed in a motor 
vehicle engine, and which may optionally include means 
by which cruise control may be set. 
[0002] Many different systems have been proposed 
for setting the cruise control in a motor vehicle, for ex- 
ample a motor car. The most common approach is to 
use a signal from vehicle speed sensor, which may be 
the same as the speedometer sensor as a reference 
signal which is compared with a second reference signal 
which is held at a steady value following activation of 
the cruise control by the driver. The speed signal will in 
general vary as the vehicle is being driven, for example 
owing to changes in road gradient, headwind, or the de- 
mands placed upon the engine power output from ac- 
cessories, such as a vehicle air conditioning unit. 
[0003] The difference between the speed and refer- 
ence signals may then be used as measure of whether 
or not the engine is supplying the right power to maintain 
the vehicle speed with the set cruise control speed. Usu- 
ally the difference is used to physically control an engine 
throttle setting, for example through an actuator linked 
to the accelerator pedal. One example of a prior art sys- 
tem is disclosed in EP 0 353 072 A1 , in which a throttle 
value is physically controlled after a dedicated engine 
control unit has made in software a simultaneous selec- 
tion of a maximum of an idle, cruise or driver demand 
signals. 

[0004] Apart from the need to design a dedicated en- 
gine control unit, certain disadvantages have been not- 
ed with this general approach. First, the need to control 
the throttle physically with an actuator adds cost and 
complexity compared with a vehicle having no such ac- 
tuator. A limitation of some systems which rely upon an 
actuator, is that the cruise control speed is not set im- 
mediately upon activation of the cruise control by the 
driver, but takes some seconds to become activated as 
the actuator moves from an off position to a position at 
corresponding the current accelerator pedal setting. 
[0005] Another difficulty arises from providing space 
for the physical components associated with an actua- 
tor, and its supply of power, within the limited space 
available in the engine compartment. The provision of 
these components adds cost, and consequently cruise 
control is often an optional accessory. 
[0006] Another disadvantage in vehicles having elec- 
tronic engine management (EEM) systems, is that the 
relationship between pedal position and throttle setting 
is dependent upon many parameters, such as engine 
temperature, and in the case of an automatic transmis- 
sion other parameters may include the gear selected, 
the rate of change of pedal position, and changes of 
gear. Inclusion of the cruise control feedback loop within 
the driver demand part of the EEM system increases the 
complexity of designing and programming the engine 
management system. 



[0007] A further problem is that the vehicle speed sen- 
sor, for example sensor which detects a rotating magnet 
or which uses the Hall effect may not give a precise 
indication of vehicle speed, and may provide a speed 
s signal which lags the actual vehicle speed. The cruise 
control system may therefore be slow in responding to 
changes in vehicle speed. 

[0008] According to the invention, there is provided 
an apparatus for controlling engine speed in a motor ve- 
w hide engine, and which may be connected to means by 
which cruise control may be set, comprising: an accel- 
erator pedal; means by which an actual vehicle speed 
may be calculated; and an engine management system 
with an engine control output for regulating engine 
75 speed; the engine management system comprising: a 
driver demand controller responsive to the position of 
the accelerator pedal to provide a first control signal rep- 
resentative of a target engine speed; a cruise speed 
controller responsive to the cruise control setting and 
20 vehicle speed to provide a cruise signal representative 
of a target engine speed; an idle speed controller to pro- 
vide an idle signal representative of a target idle speed; 
characterised in that the engine management system 
comprises: a combined idle-cruise speed controller to 
25 provide a second control signal representative of a tar- 
get engine speed and responsive to the greater of the 
cruise signal and idle signal; and means to select either 
the first or the second control signal, whichever is rep- 
resentative of the greater target engine speed, to gen- 
30 erate the engine control output. 

[0009] Also according to the invention, there is pro- 
vided a method for controlling engine speed in a motor 
vehicle which may be provided with a means by which 
cruise control may be set, and which has an engine 
35 management system with an engine control output for 
regulating engine speed, the engine management sys- 
tem comprising a driver demand controller, a cruise 
speed controller, and an idle speed controller, the meth- 
od comprising the steps of: 

40 

i) providing to the cruise speed controller a target 
cruise speed signal representative of a target vehi- 
cle cruising speed; 

ii) providing to the cruise speed controller a speed 
45 signal representative of the actual vehicle speed; 

iii) using the cruise speed controller to provide a 
cruise signal representative of a target engine 
speed, the cruise signal being dependent upon the 
speed signal and the target cruise speed signal; 

so w) using the idle speed controller to provide an idle 

signal representative of a desired engine idling 
speed; 

v) providing to the driver demand controller an input 
signal that is responsive to an accelerator pedal set- 

55 ting; 

vi) using the driver demand controller to provide a 
first control signal representative of a target engine 
speed, the first control signal varying in accordance 
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with said input to the driver demand controller; 

characterised in that the engine management system 
comprises a combined idle-cruise speed controller, and 
in that the method comprises the steps of: 5 

vii) providing to the idle-cruise speed controller an 
input signal that is responsive to the greater of the 
cruise signal and idle signal; 

viii) using the idle-cruise speed controllerto provide 
a second control signal representative of a target 
engine speed, the second control signal varying in 
accordance with said input to the idle-cruise speed 
controller; 

ix) selecting either the first or the second control sig- 
nal, whichever is representative ol the greater tar- 
get engine speed as the engine control output. 

[0010] The combined idle-cruise controller can ad- 
vantageously be essentially the same as a dedicated 
idle controller, the difference residing in that there is ei- 
ther a comparator means to select the greater of the 
cruise and idle signals and pass this to the input to the 
combined idle-cruise controller, or that the comparator 
means is integrated with the idle-cruise controller, which 
then takes as two inputs the cruise and idle signals. The 
comparator means may be an analog comparator circuit 
that has as its inputs lines carrying analog voltages. 
However, such means may equivalently be implement- 
ed using digital techniques., and may also be implement- 
ed in software. 

[001 1 ] The arrangement of hardware and/or software 
inside the electronic engine management system there- 
fore can share much in common with an electronic man- 
agement system not including any provision for cruise 
control. There is therefore no need to design a dedicated 
engine control unit to perform cruise control. The 
present invention therefore permits prior art electronic 
management systems to be readily adapted to include 
cruise control. 

[001 2] Since cruise control is often an optional feature 
of a motor vehicle, it is therefore preferable if the appa- 
ratus and method can be used in a vehicle both with and 
without cruise control. When there are no means by 
which cruise control may be set, the cruise speed con- 
troller may be defaulted to a condition in which only the 
idle signal is available so that the combined idle-cruise 
speed controller is responsive only to the idle signal. 
This may be done in different ways. For example, soft- 
ware running in the electronic engine management sys- 
tem may override operation of the comparator means 
so that this selects only the idle signal for the combined 
idle-cruise controller. 

[0013] Alternatively, the target cruise signal may de- 
fault or be tied to a voltage which is representative of a 
zero setting of a target cruise speed whenever there is 
no input from cruise control, so that the target cruise sig- 
nal will always be representative of a target engine 



4 

speed less than that represented by the idle signal. The 
result is then that that the input signal to the combined 
idle-cruise controller is always responsive only of the 
idle signal. 

[0014] In a preferred embodiment of the invention, the 
cruise speed controller receives a speed signal repre- 
sentative of an actual vehicle speed, and an engine 
speed signal representative of an actual engine speed, 
from which the cruise speed controller calculates a gear- 
ing ratio, which together with the cruise speed signal al- 
lows the cruise speed controller to provide the cruise 
signal. !f the gearing ratio relates engine speed to vehi- 
cle speed, then a cruise signal representative of a target 
vehicle speed may be generated by multiplying the 
gearing ratio with a target cruise speed. 
[001 5] The measurement and calculation of an actual 
gearing ratio allows the invention to be used with both 
automatic and manual transmissions. 
[0016] In order to obtain the full benefits of volume 
production, it is useful if the apparatus can be fitted to a 
range of motor vehicles, for example front or rear wheel 
drive, and vehicles with different tire sizes. A front wheel 
drive vehicle would normally have a unitary axle ratio, 
and a rear wheel drive will usually have a non-unitary 
axle ratio, owing to the rear wheel differential gearing. 
[0017] Since motor vehicles conventionally have a 
drive shaft, an axle driven by the drive shaft, and wheels 
driven by the axle, the apparatus may comprise a sensor 
arrangement to measure the rotational speed of the 
drive shaft, or equivalently any other part of a vehicle 
drive train between the transmission and a road-going 
wheel, and so produce the vehicle speed signal. The 
engine management system may then comprise a mem- 
ory that stores data representative of a drive shaft/axle 
ratio and of a tire size. When such data are recalled from 
memory, the speed signal representative of actual vehi- 
cle speed may be calculated from the drive shaft rota- 
tional speed, axle ratio and tire size. 
[0018] Of course, there will normally be a transmis- 
sion between an engine crankshaft and the drive shaft. 
The engine speed may then be measured using known 
techniques such as a Hall effect sensor proximate a 
toothed wheel on the crankshaft, whereupon the gear- 
ing ratio can be calculated from the vehicle speed and 
engine speed. 

[0019] An advantage of this approach is that there 
may be no need to provide an additional engine speed 
sensor, as such sensors are usually needed for other 
purposes, for example in scheduling engine spark or in- 
jection events. One such type of sensor detects the 
presence of teeth around the circumference of a toothed 
wheel on the engine crankshaft. Such a sensor may 
have 36 teeth around the circumference in order to give 
an engine speed measurement accurate enough to 
schedule a spark or injection event with a few degrees 
of engine revolution. Whilst such accuracy is not neces- 
sary to achieve steady cruise control, the use of such a 
sensor to measure engine speed, permits an improve- 



EP 0 904 970 A2 



15 



20 



25 



30 



35 



40 



45 



50 



BNSDCCID: <EP 0904970A2_I_> 



EP 0 904 970 A2 



6 



, in accuracv and response time compared with 

, ^n maanets such as those used in speedometers. 
£5? ThCparatus may be adapted for use either 
Sesel or gasoline engines, and this may be done 
: h appropriate changes in software. If the eng,ne ,s a 
diesel engine, in which torque will vary essentially l.ne 
arty wtth Ll supply to the cylinders, then the first and 
second control Jgnals are fuel demand s.gnals - .a rep- 
Sentative of a quantity of diese. fuel to be supphed to 

l^Tr-f the engine is a gasoline engine, in which 
omue will not in general vary linearly w.th an amount of 
S3 supj led, the' first and second control signais are 
Sue demand signals, that can then be translated .nto 
appropriate fuel demand and spark t.m.ng «9nals 

The engine idling speed, whether for a d.esel 
gasoline internal combustion engine, wi normaHy 
be set to be about BOO rpm when the eng.ne >s warnn 
During and shortly after start up, the speed may be 

SSTCK the combined *,e-cruise speed con- 
Er as a means to control a set cruise control speed, 
here is no "eed to contro. the throttle or the accelerator 
£Si mechanically with an actuator. Furthermore^ 
because the cruise control is .mplemented through the 
SeTuL speed controller, the cruise contro. may be 
demented independently from the dnver demand 
SI driver demand contro. in many motor veh, 
^ narticularly those with electronic eng.ne manage- 
ment Cem emptoys software and look-up tables 
Bering ^^e who,e range of expected drive and eng.ne 
^ tions and produces an engine control output that 
Z oedependenton many input variables from engine 
^transmission sensors. Implementing the cru.se con- 
frol Shin the engine idle control and separately from 
he r e Se y complex driver demand system simp.if.es 
Se design of the cruise control and df W er demand or 

Sle. with reference tothe accompanying drawings, 
in which: 

Figurelshowsaschematicblockdiagramoladri^ 
er demand, cruise control and eng.ne .dime , speed 
control apparatus for a motor vehicle, according to 
the invention; and 

Figure 2 shows a flow chart describing the steps 
taken in generating an eng^e contro. output w.th 
the block diagram of Figure 1. 

r0O251 in Figure 1 , an electronic engine management 
S system 1 receives inputs from driver controls 2, 
a crank shaft sensor 4, a drive shaft sensor, and pro- 
vides outputs 8 to an internal combustion engine 9, for 
example, in a motor car (not shown). The .engine ,9 ^ 
funeral, provide other signals, shown by the dashed 



, ine 10 representative of various engine operating (pa- 
rameters, such as temperature, oil pressure, battery 
vottage, etc, which the EEM system 1 may use as .nputs 
in order to generate the desired outputs 8. 
s 0026? Arthoughnotillustratedindetaifthecrankshaft 
Lensor 4 is a conventional toothed wheel on the crank- 
shaft which provides an engine speed signal 5 in the 
form oUhirty-six pulses for each revolution of the eng.ne 
A d Z shaft sensor 6. also not shown, comprises a 
,o c aSe with a rotatable core which is driven by the .rotate 
of the propeller or drive shaft, and which ,n turn rotates 
a magnet A Hall effect sensor is then used to measure 
Rotating magnetic field and to generate a drive shaft 
ieS signal 7 ?n the form of an analog voltage which .s 
« men a measure of the rate of rotation of the cable and 

?00^ ha The driver controls illustrated include acceler- 
S brake (and optional* clutch) pedals 12 and also 
cm se control operation switches and circuitry 14, by 
«, which the cruise control may be actuated, set reset and 
debated. The clutch and brake pedals will normally 
be provided with switches which detect the s ightest 
Movement of the pedals away from the rest postt^so 
that the cruise control may be deactivated 16 as soon 

transmission. The accelerator pedal is part of an assem 
ST not shown) which provides an 
signal 18, indicative of the amount by wh.ch the pedal 
is depressed, to the EEM system 1 . it „ 1Aw ..„ 
30 0028] Thecruisecontrolswitchesandc,cu.tPy14wH 

most commonly be provided on a steering column stalk 
S^TEZng wheel itself (not shown). When the 
c ule control is set, a non-zero vottage is provided as 
a ^rget cruise speed signal 20 by the cruise swttches 

5SL throes not have cru.e control, ir ; which case 
the target cruise speed signal .s made zero b£ a ,pul 
down resistance internal to the cru.se speed controller 

40 p 0 30] With reference now a.so to Figure 2 when the 
cruise control is set. the EEM system detects 102 the 
ZzeTo target speed signal 20, and then in a cru.se 
Jeed controller 22 calculates 104 first a vehicle speed 
45 104 according to the drive shaft speed signal 7 

0031] A gearing ratio 26 may then be calcula led 1 08 
rom the vehicle speed and the engine speed signal 5. 
by dividing the engine speed by the vehicle speed 
So32] The cruise speed controller 22 then xa.cufc es 
so VVo as an output a cruise eigne. 28 by ^P^le 
terget cruise speed signal 20 by the gear.ng ra .o 26 
?0033] The EEM system wi.. norma.fy have .n egrated 
i rhthesystem,circuttry30necessarytocontrolthe,dle 

Seed This will have the usual features associated with 
ss sue control, for example wtth afaster id.e speec during 
warm up of the engine 9. This idle speed circuitry >30 
"ov^an id.e signa. 32. whfch * then comparod ««. 
the cruise signal 28 in afirst 'max-output comparator 34. 
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(22) responsive to the cruise control setting and ve- 
hicle speed to provide a cruise signal (28) repre- 
sentative of a target engine speed; an idle speed 
controller (30) to provide an idle signal (32) repre- 
5 sentative of a target idle speed; characterised in 
that the engine management system (1 ) comprises: 
a combined idle-cruise speed controller (36) to pro- 
vide a second control signal (42) representative of 
a target engine speed and responsive to the greater 
10 of the cruise signal (28) and idle signal (32); and 
means (44) to select either the first (40) or the sec- 
ond (42) control signal, whichever is representative 
of the greater target engine speed, to generate the 
engine control output (8,46). 

15 

2. An apparatus as claimed in any preceding claim, in 
which there are no means (14) by which cruise con- 
trol may be set (20), the cruise speed controller (22) 
then being defaulted to a condition in which only the 

20 idle signal (32) is available so that the combined 
idle-cruise speed controller (36) is responsive only 
to the idle signal (32). 

3. An apparatus as claimed in Claim 1 or Claim 2, in 
2S which the cruise speed controller (22) receives a 

speed signal (107) representative of an actual ve- 
hicle speed, and an engine speed signal (5) repre- 
sentative of an actual engine speed, from which the 
cruise speed controller (22) calculates a gearing ra- 
30 tio (26), which together with the cruise speed signal 
(20) allows the cruise speed controller (22) to pro- 
vide the cruise signal (28). 

4. An apparatus as claimed in Claim 3, comprising a 
35 sensor arrangement (4) to measure the rotational 

speed of a drive shaft and to produce said speed 
signal (5), in which the engine management system 
(1) comprises a memory, the memory storing data 
representative of a drive shaft/axle ratio (105) and 
to of a tire size (1 06), wherein the gearing ratio (26) is 
calculated from the vehicle speed (107) and said 
data (105,106). 



7 

[0034] The first comparator 34 selects the signal rep- 
resentative of the greater engine speed and provides 
this as an input 1 1 2 to a combined idle-cruise speed con- 
troller 36. In the event that the cruise control 14 is 
switched off, or not installed in the motor vehicle, the 
target speed signal 20 will be zero, as will be the cruise 
signal 23, and so in this instance, the first comparator 
will pass 114 just the idle signal 32 as the input to the 
combined idle-cruise controller 36. 
[0035] In parallel with the above operations, the ac- 
celerator pedal setting signal 18 is being passed contin- 
uously to a driver demand controller 38. The driver de- 
mand controller 38 and the idle-cruise controller each 
produce an output 40,42 representative of a target en- 
gine speed, and these are each passed to a second 
'max -output' comparator 44 which selects the input rep- 
resentative oi the larger target engine speed as a control 
output 46 for regulating the engine speed. 
[0036] The control output 46 may then be used, op- 
tionally with other signals such as those from engine op- 
eialmg condition sensois 10, by the EEM system 1 to 
generate the signals needed to run a fuel pump control 
48. an injector control 50. and in the case of a gasoline 
engine also the spark scheduling 52. 
[0037] The apparatus and method described above 
allow the elimination of the need to have an actuator to 
physically move the accelerator pedal. The cruise speed 
controller may then be implemented in electronics and 
software, for example within an EEM system module - 
this allows a reduction in manufacturing cost. The sep- 
aration of the cruise speed controller from the driver de- 
mand controller also simplifies the design and program- 
ming of the driver demand controller: the so-called map- 
ping of the accelerator pedal setting and other engine 
parameters, with a desired control output 46. The use 
of an engine speed signal 5 from the crankshaft im- 
proves the response of the cruise control feedback loop 
to follow changes in vehicle or engine speed and keep 
the vehicle speed steady. The use of a combined idle- 
cruise speed controller 36 taking as its input either a 
cruise signal or an idle signal allows the EEM system to 
be used in vehicles both with and without cruise control. 



Claims 

1. An apparatus for controlling engine speed in a mo- 
tor vehicle engine (9), and which may be connected 
to means (14) by which cruise control may be set 
(20), comprising: an accelerator pedal (12) ; means 
(104) by which an actual vehicle speed may be cal- 
culated; and an engine management system (1) 
with an engine control output (8,46) for regulating 
engine speed; the engine management system (1) 
comprising: a driver demand controller (38) respon- 
sive to the position ( 1 8) of the accelerator pedal ( 1 2) 
to provide a first control signal (40) representative 
of a target engine speed; a cruise speed controller 



5. An apparatus as claimed in Claim 3 or Claim 4, in 
45 which the cruise control setting (14) provides a sig- 
nal (20) representative of a target cruise speed, the 
cruise signal (28) being generated from a product 
(110) of the gearing ratio (26) and said target cruise 
speed (20). 

so 

6. A motor vehicle comprising a diesel engine (9) and 
an apparatus (1,2 : 4,6) for controlling the speed of 
the engine (9), in which the apparatus is as claimed 
in any preceding claim, and in which the first (40) 

55 and second (42) control signals are fuel demand 
signals. 

7. A motor vehicle comprising a gasoline engine (9) 
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and an apparatus (1 ,2,4,6) for controlling the speed 9. 
of the engine (9), in which the apparatus is as 
claimed in any one of Claims 1 to 6, and in which 
the first (40) and second (42) control signals are 
torque demand signals. 5 

A method for controlling engine speed in a motor 
vehicle which may be provided with a means (14) 
by which cruise control may be set (20), and which 
has an engine management system (1 ) with an en- io 
gine control output (8,46) for regulating engine 10. 
speed, the engine management system (1) com- 
prising a driver demand controller (38), a cruise 
speed controller (22), and an idle speed controller 
(30), the method comprising the steps of: 15 

i) providing to the cruise speed controller (22) 
a target cruise speed signal (22) representative 
of a target vehicle cruising speed; 

ii) providing to the cruise speed controller (22) 20 
a speed signal (107) representative of the ac- 
tual vehicle speed; 

iii) using the cruise speed controller (22) to pro- 
vide a cruise signal (28) representative of a tar- 
get engine speed, the cruise signal being de- 25 
pendent upon the speed signal (107) and the 
target cruise speed signal (22) ; 

iv) using the idle speed controller (30) to pro- 
vide an idle signal (32) representative of a de- 
sired engine idling speed; 30 11- 

v) providing to the driver demand controller (38) 
an input signal (18) that is responsive to an ac- 
celerator pedal setting (12); 

vi) using the driver demand controller (38) to 
provide a first control signal (40) representative 35 
of a target engine speed, the first control signal 
(40) varying in accordance with said input (18) 

to the driver demand controller (38); 

characterised in that the engine management sys- *o 
tern (1) comprises a combined idle-cruise speed 
controller (36), and in that the method comprises 
the steps of: 

vii) providing to the idle-cruise speed controller 45 
(36) an input signal (112) that is responsive to 
the greater of the cruise signal (28) and idle sig- 
nal (32) ; 

viii) using the idle-cruise speed controller (36) 

to provide a second control signal (42) repre- 50 
sentative of a target engine speed, the second 
control signal (42) varying in accordance with 
said input (112) to the idle-cruise speed control- 
ler (36) ; 

ix) selecting either the first (40) or the second 55 
(42) control signal, whichever is representative 

of the greater target engine speed as the en- 
gine control output (8,46). 



A method as claimed in Claim 8, in which there is 
no means (14) by which cruise control may be set 
(20), wherein step i) comprises the step of providing 
to the cruise speed controller (22) a target cruise 
signal (20) that will always be representative of a 
target engine speed less than that represented by 
the idle signal (32), so that in step vii) said input sig- 
nal (112) is always responsive only of the idle signal 
(32). 

A method as claimed in Claim 8 or Claim 9, in a 
motor vehicle that has a drive shaft, an axle driven 
by the drive shaft, and wheels driven by the axle, 
and in which the engine management system com- 
prises a memory, the memory storing values repre- 
sentative of an axle ratio (1 05) between the axle and 
drive shaft and of a tire size (106) for said wheels, 
wherein step ii) comprises the steps of: 

x) measuring (6) the rotational speed of the 
drive shaft; 

xi) recalling from the memory said values rep- 
resentative of the axle ratio (105) and tire size 
(106) ; 

xii) calculating (104) from the drive shaft rota- 
tional speed (6), axle ratio (105) and tire size 
(106) the speed signal (107) representative of 
actual vehicle speed. 

A method as claimed in any one of Claims 8 to 1 0, 
in a motor vehicle that has an engine (9), and a 
transmission by which the engine may drive a drive 
shaft, wherein step iii) comprises the steps of: 

xiii) providing to the cruise speed controller (22) 
an engine speed signal (5) representative of 
engine speed; 

xiv) calculating (108) from the engine speed 
signal (5) and the speed signal (107) a gearing 
ratio (26) ; 

xv) calculating (110) from the gearing ratio (26) 
and the target cruise speed signal (20) the 
cruise signal (28) representative of a target en- 
gine speed. 
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(54) Motor vehicle engine speed control with optional cruise control 



(57) The present invention relates to an apparatus 
and a method for controlling engine speed in a motor 
vehicle engine (9). and which may optionally include 
means (1 4) by which cruise control may be set (20). The 
apparatus includes means (104) to calculate vehicle 
speed and an engine management system (1) with an 
engine control output (8,46). The engine management 
system (1) comprises: a driver demand controller (38) 
responsive to an accelerator pedal (1 2) to provide a first 
control signal (40) representative of a target engine 
speed: a cruise speed controller (22) responsive to a 



cruise control setting and vehicle speed to provide a 
cruise signal (28); an Kile speed controller (30) to pro- 
vide an idle signal (32); a combined idle-cruise speed 
controller (36) to provide a second control signal (42) 
representative of a target engine speed and responsive 
to the greater of the cruise signal (28) and idle signal 
(32): and means (44) to select the greater of the first 
(40) or second (42) signals to control (8,46) engine 
speed. When there is no cruise control, the apparatus 
is defaulted to a condition in which the combined idle- 
cruise speed controller (36) is responsive only to the idle 
signal (32). 
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